Determination of organ-specific anemia tolerance.
Utilization of anemia tolerance reduces the need for and risks of perioperative transfusion. Recent publications indicate that the critical limit for oxygen supply might not be the same for each organ system. Therefore, we investigated the effects of acute dilutional anemia on heart, brain, kidneys, liver, small intestine, and skeletal muscle to quantify organ-specific tolerance of different levels of acute anemic hypoxia. We hypothesized that, in some organs, tissue hypoxia occurs before the critical limits of systemic oxygen supply are reached. Laboratory animal experiments. Animal research laboratory at university medical school. A total of 18 domestic pigs of either sex (average weight: 19.6 kg). Animals were anesthetized, ventilated, and randomized into three groups and then hemodiluted by exchange of 6% hydroxyethyl starch (130,000:0.4) for whole blood to the group-specific endpoint: Sham (no hemodilution), Hb4 (hemoglobin 4.3 g/dL), Hbcrit (2.7 g/dL). Subsequently, 10 mg/kg pimonidazole (which forms protein adducts in hypoxic cells) was injected. One hour after injection, tissue samples were collected and analyzed for pimonidazole-protein adduct quantification (dot blot) and as a surrogate for transcriptional activation during hypoxia the expression of vascular endothelial growth factor messenger RNA. Relevant hemodynamic and metabolic parameters were collected. Hemodynamics, metabolic parameters, or oxygen consumption did not indicate that tissue oxygenation was restricted before reaching Hbcrit. However, kidneys and skeletal muscle showed enhanced pimonidazole binding and vascular endothelial growth factor expression at Hb4. By contrast, liver oxygenation was actually improved at Hb4. Heart, brain, and liver showed no signs of tissue hypoxia at Hb4. Heart, brain, kidneys, liver, small intestine, and skeletal muscle experience tissue hypoxia at different degrees of acute anemia, as assessed by the pimonidazole method and vascular endothelial growth factor expression. Further studies are needed to elucidate the mechanisms that determine organ-specific anemia tolerance.